Magnetic anisotropy fabrics were measured in 495 specimens collected from the Cascadia accretionary prism to characterize the development of mineral preferred orientation fabrics during deformation. Comparison of high-field and low-field susceptibilities was used to determine the relative contributions of the paramagnetic clay minerals and the ferrimagnetic trace minerals (magnetite, greigite, pyrrhotite) to the magnetic susceptibility fabrics. Sites 888 and 891 have anisotropy of magnetic susceptibility (AMS) fabrics that are controlled primarily by the ferrimagnetic minerals. Sites 889/890 and 892 have AMS fabrics that are controlled, to varying degrees, by both paramagnetic clays and the ferrimagnetic minerals. Rock magnetic experiments indicate that both magnetite and magnetic sulfides (greigite and/or pyrrhotite) are present in nearly all the specimens. The AMS fabrics from all sites agree well with the observed structures in spite of the complex magnetic mineralogy in these sediments. In particular, Sites 888 and 891 appear to have comparable magnetic mineralogies, along with similar depositional environments, ages, and Hthologies. Using Site 888 as an undeformed reference, a weak tectonic fabric overprint is indicated by the Site 891 AMS results.
INTRODUCTION
Magnetic anisotropy measures the preferred orientation of minerals in rocks and sediments and is useful to determine changes in mineral fabrics produced by progressive deformation. Relatively recent studies of magnetic anisotropy in the Barbados (Hounslow, 1990) and Nankai (Owens, 1993) accretionary prisms have provided evidence for the development of penetrative mineral fabrics in accreting sediments. These studies both suffered from either incomplete (Hounslow, 1990) or no (Owens, 1993) identification of the mineralogical sources of magnetic susceptibility in the specimens. Because all minerals contribute to the measured (low-field) magnetic susceptibility, variations in mineralogy can produce changes in the magnetic anisotropy fabrics that are greater than those produced by changes in mineral preferred orientation due to deformation. Additionally, to use magnetic anisotropy measurements as a proxy for finite strains in deformed sediments, the susceptibility carriers must be identified (Borradaile, 1991) .
With these previous results in mind, we have conducted a study of magnetic anisotropy in conjunction with rock magnetic measurements designed to determine the major sources of magnetic susceptibility in sediments collected from the Cascadia accretionary prism during Ocean Drilling Program Leg 146. Five sites were drilled (Sites 888 through 892) in two areas, one off of Vancouver Island, the other off of the Oregon coast (Fig. 1) . From these sites, a total of 495 specimens were measured for this study. 
METHODS
Anisotropy of magnetic susceptibility measurements were made using KLY-2 Kappabridge magnetic susceptibility devices at the University of Michigan Paleomagnetism Laboratory, and at the Hawaii Institute for Geophysics. The KLY-2 uses a low applied field (H = 0.08 mT at a frequency of 800 Hz) to generate an induced magnetization (J) in the specimen, the intensity of which is proportional to the low-field magnetic susceptibility (k = H/J). The specimens are measured in 15 orientations to define the susceptibility tensor (ky), from which the magnitudes and directions of the principal susceptibilities (k max > k jnt > k min ) are calculated.
To determine the mineralogical sources of the magnetic susceptibility, measurements of high-field (300 mT <H <IOOO mT) magnetic susceptibility were made on 121 of the specimens using a Princeton instruments Vibrating Sample Magnetometer (VSM) at the Institute for Rock Magnetism in the University of Minnesota. Above the saturation magnetization of the ferrimagnetic minerals (e.g., magnetite, greigite, pyrrhotite) in the sediments, the increase in magnetization produced by increasing the applied field is proportional to the sum of the paramagnetic, antiferromagnetic, and diamagnetic susceptibilities of the specimen (Fig. 2) . In these clay-rich specimens no antiferromagnetic minerals were found, and the diamagnetic contribution (quartz, silica, and carbonates) will be negligible compared to that of the paramagnetic clays (Borradaile et al., 1987) . By comparing the high-field susceptibilities with the low-field susceptibilities, the relative contributions of the paramagnetic clays and ferrimagnetic trace minerals can be determined.
Additional characterization of the ferrimagnetic trace minerals was made by thermal demagnetization of multi-component Isothermal Remanent Magnetization (mIRM) (Lowrie, 1990) . For this method IRM components (low coercivity [0.05 or 0.1 T], medium coercivity [0.4 T], and high coercivity [1.3 or 1.4 T]) were given to specimens in orthogonal directions using an electromagnet. The specimens were then thermally demagnetized in 15 to 20 steps from room temperature to 650°C, with the remanence measured after each thermal step. By comparing the thermal-unblocking temperature with the applied field of the mIRM components, the magnetic minerals in a specimen can be identified (see Lowrie, 1990 for further details). These measurements were made using the magnetometers at the University of Michigan Paleomagnetism Laboratory and the Kyoto University Paleomagnetic Laboratory.
Another magnetic anisotropy method, Anhysteretic Remanent Magnetization Anisotropy (ARMA) (McCabe et al., 1985) was used to determine the preferred orientation of the ferrimagnetic minerals. This method was used to constrain the ferrimagnetic fabrics in two of the sites where the low-field susceptibility was carried by both paramagnetic and ferrimagnetic minerals. Using a DC coil to generate a 0.1 mT biasing field, an ARM is imparted to the specimen using an alternating field demagnetizer. The ARMA tensor is calculated from the results of ARMs given in nine separate orientations, according to the scheme of Girdler (1961) . The Sapphire Instruments SI-4 a.f. demagnetizer in the University of Michigan Paleomagnetism Laboratory is equipped to further refine the ARMA method by allowing a partial ARM (pARM) to be imparted to a specimen over a narrow alternating field window. Using the method of Jackson et al., 1988 , pARMs are given to each specimen over a 10 mT wide window, in increments from 0 to 160 mT. The magnetization of the specimen was measured with a 2-G cryogenic magnetometer after each pARM step. The distribution of pARM intensities over this range is used to determine the optimum range over which to generate the ARM for the ARMA experiments.
From each core (9.5 meters of sediment), one to five specimens were collected in one of three ways: as 6 cm 3 cubes carved out of the sediment with a scalpel, as 12 cm 3 octagonal cylinders carved or pressed into the sediment, or as 12 cm 3 , 2.5 cm diameter, 2.2 cm long paleomagnetic "minicores" drilled from epoxy-encapsulated sediments. The epoxy-encapsulated specimens were prepared by immersing a 20-to 40-cm 3 quarter-round specimen in a paper cup filled with epoxy mixed with ether (to lower the viscosity of the epoxy). The specimen was placed in a vacuum chamber for 10 to 25 minutes to remove air trapped in fractures. The sample chamber was then pressurized to 800 to 1000 psi with nitrogen gas for eight to ten hours. This process fills the fractures (and a limited amount of pore space) with epoxy, allowing the minicores to be drilled from these unconsolidated sediments. Please note that the declinations of the AMS orientations at all of the sites in this study are in arbitrary "core" coordinates (i.e., have no horizontal orientation), as all specimens are not corrected for rotation of the specimens as they were drilled. Attempts were made to reorient the cores using Paleomagnetism, but because of the low quality of the paleomagnetic data for the majority /kg), and the horizontal axis is applied magnetic field (H, T). The ferrimagnetic minerals in these samples reach saturation magnetization between 0.1 T and 0.4 T. Above this value, the linear increase of J with increasing H is proportional to the paramagnetic susceptibility (kpara)> assuming negligible contributions from antiferromagnetic phases and diamagnetic carbonates and silica.
of the specimens, reorientation of the cores into true geographic coordinates can not be made with confidence.
RESULTS

Site 888
Site 888 is on the edge of the Nitinat Fan off of Vancouver Island ( Fig. 1) and was drilled as an undeformed reference site. The drilled interval (0 to 567 meters below sea floor [mbsf] ) is composed of a succession of turbidites. Three lithologic units were defined during shipboard work: Unit I (0-193 mbsf), composed of clayey silt with interbedded sand, Unit II (193^-52.1 mbsf), composed of very fine to medium siliciclastic sand with intervals of coarse sand and clayey silt, and Unit III (452.1-567 mbsf), composed of clayey silt with sand and pebbles (Westbrook, Carson, Musgrave, et al., 1994) .
Comparison of high-field and low-field susceptibility values of Site 888 specimens indicates that paramagnetic minerals contribute less than 7% of the low-field susceptibility and that there is little downhole variability in the relative contributions of the ferrimagnetic and paramagnetic minerals to susceptibility (Fig. 3) . The AMS results from this site will thus provide preferred orientations of the ferrimagnetic minerals in these sediments. The mIRM results from this site are all dominated by the low coercivity (0.1 T) component. This component has two thermal unblocking temperatures (T ub ): one at about 310°C, the other between 550° and 590°C (Fig. 4) . The lowcoercivity, low-T ub component is carried by either pyrrhotite or greigite (maghemite is ruled out by the reducing conditions of pore waters at Site 888 (Westbrook, Carson, Musgrave, et al, 1994) ), and the low-coercivity, high-T ub component is carried by magnetite (Lowrie, 1990) . Both the magnetic sulfides and magnetite are present throughout Site 888, so the AMS results will be a composite fabric representing magnetite dimensional preferred orientations and greigite/ pyrrhotite crystallographic preferred orientations. Because magnetite has a much higher susceptibility than either of the magnetic sulfides (Borradaile et al., 1987) , the AMS fabrics most likely are controlled by the magnetite orientations.
The AMS results from Site 888 (Table 1) are consistent with the structures observed at this undeformed reference site. The orientations of the minimum susceptibility axes are sub-vertical throughout 1. 0 5 10 15 K HF /K LF (%) Figure 3 . Depth (mbsf) vs. the percentage of low-field magnetic susceptibility carried by the paramagnetic minerals in sediments from Site 888, as determined by comparing the high-field and low-field susceptibilities. Here, the majority (>90%) of the low-field susceptibility is carried by the ferrimagnetic minerals.
the hole (Fig. 5A-C) , agreeing with the shipboard observations of sub-horizontal bedding at this site (Westbrook, Carson, Musgrave, et al., 1994) . The shapes of the susceptibility ellipsoids are predominantly oblate, with variable degrees of anisotropy ( Fig. 5D-F ). There is no noticeable trend relating either the degree of anisotropy (P = k max /k min ) or of the degree of oblateness (F = k int /k min ) with depth in specimens from Units I and II. An increase in degree of anisotropy with depth is found in Unit III specimens (Table 1) , which is consistent with observations of decreasing porosity with depth in Unit III (Westbrook, Carson, Musgrave, et al., 1994) .
Site 889/890
Sites 889 and 890 were drilled in the Cascadia accretionary prism to the north of Site 888 (Fig. 1) . The sediments are primarily clayey silts and silty clays, and were divided into three structural domains based on shipboard observations. Structural domain I (0-104 mbsf) consists of slope sediments with sub-horizontal bedding. Structural domain II (104-127 mbsf) is marked by beds that dip from 36° to 74°a nd may represent either a sedimentary slump or a tectonically tilted block. Structural domain III (127 to 380 mbsf) is characterized by the progressive development of a weak fracture fabric (with dips from 40° to 60°), incipient scaly foliation, and occasional deformation bands (Westbrook, Carson, Musgrave, et al., 1994) .
Comparison of the high-field and low-field susceptibilities for Site 889/890 specimens indicates a complex variation in the susceptibility carriers in these sediments. The percentage of the low-field susceptibility carried by paramagnetic minerals (k HF /k LF ) varies from less than 5% to 80% (Fig. 6 ). There is no clear relationship (with the exception of the uppermost 40 meters of sediment) between either lithological variations, structural variations, and the variation in susceptibility carriers. The values of paramagnetic susceptibility (highfield susceptibility) are relatively constant downhole, so the large variations in k HF /k LF can be attributed to variations in the amount and species (or both) of the ferrimagnetic minerals. The mIRM results (Fig. 7) reflect this variation. Most of the specimens are dominated by the low coercivity (0.05 T) component, but several specimens also The left vertical axis is normalized magnetization of the 0.1 T and 0.4 T mIRM components, the right vertical axis is the normalized intensity of the 1.4 T mIRM component. The horizontal axis is the temperature of the thermal demagnetization step (°C). In all Site 888 samples the 0.1 T component carries most of the mIRM, and two thermal unblocking temperatures (T ub ), (one at about 300°C, the other at about 580°C) are observed. This indicates that both greigite and/or pyrrhotite (T ub ~300°C) and magnetite (T ub 580°C) are the dominant magnetic minerals in these sediments.
have significant contributions from the 0.4 and 1.4 T components as well. These higher coercivity components indicate that fine-grained magnetite and/or pyrrhotite are present in the Site 889/890 specimens. Like the Site 888 specimens, two unblocking temperatures (one at about 310°C, the other between 550° and 590°C) are observed, indicating the presence of both magnetic sulfides and magnetite. (Again, the reducing conditions at this site rule out maghemite for the low T ub component. In a few of the specimens the mIRM is carried almost entirely by the 310°C T ub component (Fig. 7C) . The AMS measurements from Site 889/890 specimens will thus represent composite fabrics of paramagnetic clays, magnetite, and magnetic sulfides. Because the AMS results will record the sum of these depositional, deformation, and diagenetic fabrics, the use of AMS as an indicator of structure must account for the occurrence of composite magnetic fabrics. Experiments and numerical models on composite magnetic fabrics have shown that the shape of the susceptibility ellipsoid is most sensitive to the effects of composite fabrics, while the orientation of the minimum AMS axis is relatively insensitive to Notes: Dec = declination (degrees); Inc = inclination (degrees); K max , K int , K min , K mean in S1 volume units; L = K max /K im ; F = K int /K min ; P = K max /K min ; AMS dip = (90 -K min inc).
composite fabrics (Housen et al., 1993) . In most cases the minimum AMS axis reflects the orientation of the dominant planar fabric (i.e., bedding or cleavage) in a specimen. The minimum AMS axes will thus serve as an accurate measure of the orientations of the dominant planar fabrics in the sediments from this site. Because composite fabrics tend (when the component fabrics are not parallel to each other) to depress the degree of anisotropy, the results from this site should be viewed as minimum estimates of the anisotropy of the dominant fabric.
The AMS results from Site 889/890 (Table 2 ) agree well with the observed structures, given the complexities of the susceptibility carriers at this site. In structural domain I the AMS foliations (the plane perpendicular to the minimum axis) are predominantly sub-horizontal, reflecting the shallowly dipping bedding recorded in the upper 104 m of the sediment ( Fig. 8A and B) . The shapes of the susceptibility ellipsoids vary from moderately prolate to highly oblate ( Fig.  8E and F) . In structural domain II the AMS foliations are either steeply dipping (52° to 85°) or sub-horizontal (Fig. 8C) . The steep magnetic foliations accurately reflect the moderately to steeply dipping bedding that characterizes structural domain II. The shapes of the susceptibility ellipsoids in these specimens are very weakly anisotropic and scattered (Fig. 8G) . The AMS fabrics from structural domain III are highly variable in orientation (Fig. 8D) , with weakly anisotropic susceptibility ellipsoids (Fig. 8H) . Closer examination of the data reveals that the shallowly dipping AMS fabrics occur where shallowly dipping bedding was measured during shipboard observation of the cores. Where steeply dipping AMS fabrics occur, fractures with dips between 40° and 60° are the dominant structures (Westbrook, Carson, Musgrave, et al., 1994) . The close agreement between the fracture dips and the AMS fabric dips suggests that the AMS fabrics reflect the dominant fracture orientation. Within one such location (Sample 146-889A-41X-2,103 cm) steeply dipping bedding was also measured, so the fracture orientations (and AMS) could represent bedding in these sub-domains as well. Measurement of the preferred orientation of the ferrimagnetic minerals, using ARMA, avoids the effects of composite fabrics that arise from variations in the low-field susceptibility carriers. Because both magnetite and magnetic sulfides are present, however, composite ARMA fabrics may still occur in these specimens. The coercivity spectra of specimens from Site 889 are similar throughout the section, with a peak in the pARM curves between 15 and 35 mT (Fig. 9 ). An alternating field window from 5 to 60 mT was selected for the ARMA experiments. The ARMA results (Table 3 ) agree fairly well with the AMS fabrics. In structural domain I the ARMA foliation dips from 4° to 59° (Fig. 10A) . All of the ARMA dips greater than 30° occur between 79 and 90 mbsf, and may represent a slump block within this interval. The lack of ARMA fabrics with dips greater than 60° in this interval (in contrast to the steep dips of the AMS foliations in several specimens) indicates that the steep AMS foliation dips are most likely inverse magnetic fabrics (Rochette, 1987; Potter and Stephenson, 1988) arising from elongate single-domain magnetites. The shapes of the ARMA ellipsoids vary between prolate to strongly oblate (Fig. 10D ). In structural domain II ARMA dips are all between 60° and 90°, which agrees very well with the bedding dips in this domain (Fig. 10B ). The shapes of the ARMA ellipsoids are nearly triaxial (Fig. 10E ). The ARMA foliations in structural domain III have more widely variable dips, ranging from 7° to 75° (Fig. 10C) . In most cases ARMA and AMS foliations from the same interval have similar dips. The shapes of the ARMA ellipsoids in domain III vary from weakly prolate to strongly oblate ( Site 891 Site 891 was drilled across the frontal thrust in the Cascadia accretionary prism off of the Oregon coast ( Fig. 1) . Core recovery at this site was about 10% (and in the upper 100 meters less than 2%), which hampered interpretation of the section. The lithology of the drilled interval was fairly uniform, consisting of clayey silt, silt, and fine to medium sand intervals. Based on the limited information, five structural domains were defined during shipboard observations (Westbrook, Carson, Musgrave, et al., 1994) . Structural domain I (0-198 mbsf) is characterized by steeply dipping bedding with occasional deformation bands. Structural domain II (198-95 mbsf) is marked by fracture fabrics of various intensity, which dip between 30° and 60°. Structural domain III (295-321 mbsf) is defined by a beddingparallel fissility, without any noticeable fracture fabric. Structural domain IV (321-383 mbsf) has a well-developed, steeply dipping fracture fabric. Structural domain V (383-472 mbsf) is characterized by weak, bedding-parallel fissility and a lack of fracture fabrics.
Comparison between the high-field and low-field susceptibilities ( Fig. 11) indicates that for most of the section less than 10% of the low-field susceptibility is carried by paramagnetic minerals, so the AMS results will reflect the fabrics of the ferrimagnetic minerals. The mIRM results (Fig. 12) show that the low-coercivity (0.1 T) component carries the majority of the mIRM. This component has two thermal unblocking temperatures (one at about 310°C, the other between 550° and 590°C). The unblocking temperatures, combined with the reducing conditions in the pore waters (Westbrook, Carson, Musgrave, et al., 1994) , indicates that both magnetic sulfides (greigite and/or pyrrhotite) and magnetite are the most abundant ferrimagnetic minerals in these sediments, and so the AMS fabrics will be controlled by the orientations of these minerals.
The AMS results from Site 891 (Table 4) agree well with the observed structural fabrics. In structural domain I (Fig. 13A) , the AMS foliations dip between 50° and 88°, which agrees closely with the measured bedding dips in this interval. 13B). The highest concentration of AMS foliation dips occurs between 40° and 50°, which agrees well with the orientations of the fracture fabrics in this domain. The shapes of the AMS el πsoids are with few exceptions oblate and moderately anisotropic (> g. 13G). The AMS foliations in structural domain III dip between 20° and 60°, which is similar to the dips of the fissility fabrics which characterize this interval (Fig. 13C) . The shapes of the AMS ellipsoids in this domain vary between moderately prolate to oblate (Fig. 13H) . In structural domain IV the AMS foliations dip predominantly between 30°a nd 70° (Fig. 13D) , which, like domain II, agrees well with the measured dips of the fracture fabrics in this domain. The shapes of the AMS ellipsoids in domain IV are almost all moderately oblate (Fig.  131) . In structural domain V the distribution of the AMS foliation dips has two peaks (one between 5° and 40°, the other between 50°a nd 70°; Fig. 13E ). The steeper AMS foliation dips occur in the upper portion of domain V (from 383 to 446 mbsf); below 446 mbsf all of the AMS foliation dips are shallow. The steeply dipping AMS fabrics occur near deformation bands, and may also be the result of a postulated fault between 410 and 446 mbsf (Westbrook, Carson, Musgrave, et al., 1994) . The shapes of the AMS ellipsoids in domain V are mostly oblate (Fig. 13J) . One specimen, which was taken near a deformation band in Core 146-891B-55X, has a prolate AMS ellipsoid.
Site 892
Site 892 was drilled through a thrust fault in the upper portion of the Cascadia accretionary prism to the E-NE of Site 891 (Fig. 1) . The lithology of the drilled interval is clayey silt and silty clay. Based on shipboard observations, three structural domains were defined at this site (Westbrook, Carson, Musgrave, et al., 1994) . Structural domain I (0 to 52 mbsf) was defined primarily by a change in bedding dips from 20°-36° above 52 mbsf to dips less than 20° below 52 mbsf in Hole 892A. Bedding dips in Hole 892D are shallow (less than 20°), and do not vary across the boundary at 52 mbsf. A reversal in biostratigraphic ages occurs near 52 mbsf, which, combined with the variation in dips in Hole 892A, indicates the presence of a thrust fault at this depth (Westbrook, Carson, Musgrave, et al., 1994) . Structural domain II (52-110 mbsf) is marked by shallow (10° to 20°) bedding dips and a weak, steeply dipping fracture fabric. Domain III (110 to 170 mbsf) is characterized by the occurrence of well-developed stratal disruption and melange fabrics. The melange fabrics dip between 10° and 20°.
A wide variation in the relative contributions of paramagnetic clays and ferrimagnetic minerals in the Site 892 specimens is found by comparison between the high-field and low-field susceptibilities (Fig. 14) . The contribution of the paramagnetic minerals to the lowfield susceptibility (k HF /k LF ) varies from 20% to 80%. The AMS results from this site will thus represent composite magnetic fabrics, such as were found in the Site 889/890 specimens. Like the Site 889/ 890 specimens, the paramagnetic susceptibility is relatively constant at Site 892, so the variation in k HF /k LF can be attributed to variations in the amount and species of the ferrimagnetic minerals. In the mIRM experiments the low coercivity (0.05 T) component carried the majority of the mIRM, and as at the previous site, two thermal unblocking temperatures (310° C and between 550° and 590°C) were observed (Fig. 15) . These mIRM results, along with the reducing pore water chemistry (Westbrook, Carson, Musgrave, et al., 1994) indicate the presence of both magnetic sulfides (greigite and/or pyrrhotite) and magnetite in most of the specimens.
Despite the variations in susceptibility carriers in the specimens from Site 892, the AMS results are fairly consistent with the observed structures (Table 5 ). In structural domain I, the majority of the specimens have AMS foliations dipping less than 40° (Fig. 16A) . Unlike the measured bedding, there is no noticeable difference between foliation dips from Holes 892A and 892D. Susceptibility ellipsoid shapes from most of the specimens in domain I are weakly oblate (Fig. 16D) . The AMS fabrics of specimens from structural domain II are similar to those of domain I. The AMS foliations have dips strongly concentrated between 10° and 40° (Fig. 16B) . Like domain I, the shapes of the AMS ellipsoids are weakly oblate for most of the specimens from domain II (Fig. 16E) . In structural domain III the melange fabrics are well-recorded by the AMS results. The concentration of dips from 10° to 20° occur in specimens from the welldeveloped melange fabrics (Fig. 16C) . The steeper (20° to 40°) dips are in specimens without well-developed melange fabrics, and agree with bedding orientations in this domain. The shapes of the susceptibility ellipsoids in domain III are oblate and more anisotropic than those of domains I and II (Fig. 16F) .
Measurements of ARMA were made on specimens from Site 892 to avoid some of the effects of variations in susceptibility carriers on the magnetic fabrics. The pARM results for this site have peaks between 25 and 40 mT (Fig. 17) , and from these results an alternating field window from 5 to 60 mT was selected for the ARMA experiments. The ARMA results (Table 6 ) are very well-clustered. In do- main I, all ARMA dips are less than 30° (Fig. 18A ) with triaxial to weakly oblate ellipsoid shapes (Fig. 18D) . In structural domain II, the ARMA foliations dip less than 30° (Fig. 18B) , and have either oblate or triaxial ellipsoid shapes (Fig. 18E) . The ARMA fabrics from structural domain III have dips between 10° and 30° (Fig. 18C) . The ARMA orientation of Specimen 146-892A-18X-1, 72 cm (145.3 mbsf) exactly matches the orientation of deformation bands in this interval measured while at sea. The shapes of the ARMA ellipsoids from this domain are moderately anisotropic and oblate (Fig. 18F) .
DISCUSSION
Accretionary prisms are ideally suited for the use of magnetic fabrics as strain markers, as the low temperatures during deformation and high porosities of the accreting sediments will be most likely to develop mineral preferred orientations via grain rotation rather than pressure solution (Maltman, 1984) . Grain rotation would allow the use of either passive line (March) or rigid marker solutions to numerical models correlating magnetic anisotropy and finite strain (Owens, 1974; Richter, 1992) . Magnetic anisotropy can only be used as a proxy for finite strains in these models when a single mineral controls the measured magnetic fabric (Borradaile, 1991; Richter, 1992) . Because the specimens from the Cascadia accretionary prism all have mixed contributions of either paramagnetic clays and ferrimagnetic minerals, or of two types of ferrimagnetic minerals, to the measured magnetic anisotropy fabrics, finite strains cannot be calculated from the results of this study. This conclusion clearly demonstrates the need for careful rock magnetic studies in conjunction with magnetic anisotropy work. More detailed rock magnetic techniques, such as measurement of the anisotropy of high-field (paramagnetic) susceptibility, or of low-temperature susceptibility (e.g., Richter and van der Pluijm, 1994) are needed to extract a single-mineral dominated magnetic fabric from these specimens.
This study has shown, despite the complications introduced by the composite magnetic fabrics, that magnetic anisotropy fabrics agree well with observed structures in weakly deformed accretionary prism sediments. At the very least magnetic anisotropy measurements can serve to augment the available structural data, which will aid interpretations of the structural geology of these sites. A more detailed comparison is possible between two of the sites (888 and 891) that have similar magnetic susceptibility carriers. In both of these sites, greater than 90% of the low-field susceptibility is carried by ferrimagnetic minerals (Figs. 3 and 11) . Both magnetite and magnetic sulfides (greigite and pyrrhotite) are present in similar (relative) proportions in specimens from both sites (compare Figs. 4 and 12) . Site 891 was interpreted to have been deposited in a submarine fan environment (Westbrook, Carson, Musgrave, et al., 1994) similar to that of Site 888. Both sites have similar lithologies, were deposited with rapid sedimentation rates, and are of similar (<780 ka) age. These similarities suggest that the AMS fabrics at Site 888 can serve as a sedimentary-fabric reference for the AMS fabrics measured in the deformed sediments of Site 891. The AMS fabrics from most of the Site 888 specimens are nearly uniaxial-oblate, and vary in degree of anisotropy from P (k max /k min ) = 1.03 to 1.26. The AMS fabrics from Site 891 have a slightly lower degree of anisotropy, ranging from P = 1.03 to 1.16. The shapes of the AMS ellipsoids from Site 891 range from uniaxial-oblate, to triaxial shapes, to prolate. Most of the specimens from Site 891 with prolate ellipsoid shapes are from specimens near deformation bands or in intervals near faults (e.g., Cores 146-891B-23X and 146-891B-41X). The shift of the Site 891 AMS ellipsoid specimens to less-anisotropic, and, especially, to prolate shapes, indicates that significant modification of the mineral fabrics in these sediments has occurred. The overall reduction in degree of anisotropy at Site 891 is consistent with a weakly developed, horizontal-compression fabric superimposed on an initial bedding fabric (shallowly dipping, uniaxial-oblate). Similar modification of magnetic anisotropy fabrics by imposition of sub-horizontal compression on an initially oblate (vertical compaction) fabric in accretionary prism sediments was found in the Nankai prism (Byrne et al., 1993) , and is consistent with AMS data from the Barbados accretionary prism as well (Hounslow, 1990) . Magnetic anisotropy results thus suggest the occurrence of a weakly developed mineral fabric resulting from tectonic strains in the Site 891 specimens. Notes: Dec = declination (degrees); Inc = inclination (degrees); K max , ‰, K min) K^ in SI volume units; L = K max /K im ; F = K in /K mLn ; P = K max /K min ; AMS dip = (90 -K™ inc). Figure 16 . AMS results and schematic column of the principal structures (bedding, melange, fracture fabrics, and deformation bands) and boundaries of the structural domains of Site 892. A-C. Orientations of the AMS fabrics are plotted as histograms of AMS foliation dips for each structural domain. The AMS foliation dips are defined as 90° (inclination of the minimum axis) for each sample, and represent the dips of the dominant planar fabric measured by AMS in these samples. D-F. Shapes of the AMS ellipsoids given as Flinn-type diagrams, as in Figure 5 . AF (mT) Figure 17 . pARM curves for representative Site 892 samples. The vertical axis are magnetization (mA/m), and the horizontal axes are the intensities of the alternating field used to generate the pARM for each step. A 10-mT-wide window was used, and the center of the window was marked in increments of 10 mT from 5 to 155 mT. All samples have peak pARMs between 25 mT and 35 mT, with most of the pARM occurring between 5 mT and 60 mT. Notes: Dec = declination (degrees); Inc = inclination (degrees); Max, Int, Min, Mean = pARM in mA/m; L = max/int; F = int/min; P = max/min; ARMA dip = (90 -pARM min inc). 
